Introduction
The Old Russian architecture of pre-Mongolian time is closely connected to the history of Byzantine art. The first stone church in Kiev (so-called Tithe church) was erected at the end of the 10th century by Byzantine architects and builders. Greek masons built the first Russian churches using Byzantine technology: flat bricks (plinths) and stones were connected by mortar made from lime and crushed ceramic or bricks (tsemianka). The entire history of preMongolian architecture of Ancient Russia is associated with the usage of these building materials for the ordinary masonry, bar bricks were very rarely used in monuments of architecture in 1220-1230s. In the 12th -first half of the 13th centuries the blocks of cut limestone and lime mortar with sand were used only in Halich and Vladimir-Suzdal architectural schools (Rappoport 1995, 5-53) .
In many monuments of the Novgorod architecture of the 12th -first half of the 13th century we can see the combination of the plinths and local stones in masonry, and only the most important parts of the walls, vaults and arches were built from bricks. Novgorodian plinths of pre-Mongolian time have been studied thoroughly: we know the main peculiarities of moulding, the changes in the format of bricks. These data can help us to date the buildings (Shtender 1980, 86; Gervais 2002, 67 ff.; Jolshin 2013, 92 ff.) .
The disastrous Mongolian invasion of 1238-1240 destroyed the towns and villages of ancient Russia. Mongols did not occupy Novgorod, they turned south 100 km from the town (near Ignatch cross). Novgorod was not destroyed, but the devastation of the lands of ancient Russia influenced the life of this northern town. The texts of the Novgorod chronicles mention no evidence of new buildings until the 1290s.
The building activity in Novgorod revived in 1292, when archbishop Clement founded the church of St Nicholas at Lipno. This church was built near Novgorod in the delta of Msta River, where the icon of St Nicholas was found in the 12th century (NPL 1950, 327) . It the same year the construction of St. Theodore Stratelates church on Scherkova Str. started on the place of pre-Mongolian church (the construction of new church was finished in 1294).
The church of St Nicholas at Lipno was well preserved until the Second World War. In 1941-1943 the upper parts of the building were destroyed or damaged by German artillery, and some parts of the building broke down during the first years after the end of the war. In the 1950s the church was studied and restored by L. Shulyak ( Fig. 1) . During the restoration works a lot of information about the peculiarities of the building technique and materials was acquired, although the upper parts of the church were lost (Dmitriyev 1948, 58 ff.; Maksimov 1952, 87 ff.; Gladenko et al. 1964, 214 ff.) .
The building technique, new for ancient Russia, can be seen here for the first time: instead of the plinths the master builders invented the bar bricks, and instead of lime mortars with crushed ceramic or bricks (tsemianka) they used lime mortars with sand. The usage of these constructive materials became the main characteristic of the Novgorod architecture during the time when the socalled Novgorodian republic existed (before 1478, when Novgorod became a part of the Moscow state). Churches and fortresses in Moscow and Tver were built from white limestone at that time, and while the first buildings from bar bricks were constructed in north-eastern Rus' only in the third quarter of the 15th century (unfortunately, they have not survived -Vygolov 1988, 61) . (Mil´chik 2008, 414) .
Some changes in the manufacturing technology and the measurements of Novgorodian bar bricks took place from the late 13th to mid-15th centuries. It is possible to point out three stages of evolution of this technology: 1) late 13th-mid-14th centuries (before 1361); 2) second half of the 14th -first third of the 15th centuries (before 1433); 3) middle-second half of the 15th century. The main difference between the first and second stages is the reduction of the brick sizes; the technological features remained the same. The principal changes appeared in the 1430s -probably the German builders, those who created the so-called Faceted palace (Vladychnaya palata) in Novgorod (1433), invented a new technology -the format of bricks changed fundamentally and, more important, the technology of bricks' moulding changed (Antipow & Jakowlew 2012, 74 ff.) .
The question of the origins of the new building materials, which were used for the first time in the late 13th century (in the church of St Nicholas at Lipno) is very important in the context of the entire history of Novgorod architecture. In St Nicholas church the traditional Old Russian cross-in-square plan and the trefoil type of roof, which was widespread in the architecture of Old Russia in the late 12th -first third of the 13th centuries, some decorative and constructional features, which were common for the architecture of the pre-Mongolian epoch were combined with the architectural details which originated from the monuments of European architecture. Small arcades on the upper parts of the façades and on the drum, coved vaults in the corner chambers of the catechumena, cross-shape windows and niches, stone crosses on the façades are among these new features (Figs 2-5). (Maksimov 1976, 98) . (Maksimov 1952, 97) . Photo by Ilya Antipov. It is worth mentioning that we can find many of these characteristics in the monuments of Romanesque architecture, although in the late 13th century Gothic architecture already spread in the Baltic region. The new building technique of Lipno church (the usage of bar bricks and lime mortar with sand) connects this monument to the European building traditions.
Scholars have been studying architectural features of the church of St Nicholas at Lipno for many years. Some versions about the origins of the master builders, who resumed building on Novgorod lands after more than 50 years break, were published. The structure of the church and its interior follow the traditions of pre-Mongolian architecture. This feature led some art historians to the idea that the church was built by Novgorod architects, the scholars thought that the mediaeval Novgorodians had a wide range of architectural knowledge and this can explain the West European features of the building (Karger 1954, 48) . Other art historians and archaeologists proposed that the church founded by archbishop Climent was erected by foreign master builders (Rappoport 1993, 134; Ioannisyan 2007, 112) . The scholars suggested the wide range of possible sources of the architectural features of St Nicholas church: among them they matched the buildings of northern Germany, the Livonian Order, Gotland Island and also the architecture of south-western Rus' (this Rus' region was greatly influenced by Polish architecture during the second half of 13th century) (Maksimov 1952, 96; Rappoport 1993, 134; Salimov 1994, 36 ff.; Sedov 1997, 404 ff.) . Even similarities with Balkan monuments were proposed (Solenikova 1998, 101 f.) . Recently О. Ioannisyan suggested that the alien master builders of Lipno church first built the stone St Olaf church in Novgorod on Gotskij Dvor (Gothic Yard), as the previous wooden church probably burnt in the big fire of 1275, and also they restored the German church of St Peter, which, according to the chronicle, suffered from the above mentioned fire of the Torgovaya storona (Trade part) of Novgorod (Ioannisyan 2007, 112 ). This version seems very possible, but it cannot help us to find the exact place, from where the master builders came to Novgorod.
It is obvious that West-European architectural elements and constructive materials were well known to the master builders, who erected the church of St Nicholas at Lipno. At the same time, there are lots of "Novgorodian" features in this church, the features which are typical for this epoch and are connected to the architecture of the first third of the 13th century in general. Long ago the scholars pointed out that the church of the Nativity of Virgin on Peryn (1220-1230s), which is located not far from Lipno, was used as a sample for St Nicholas church (Karger 1954, 49 f.) . Therefore, we think it is more likely that Lipno church was built by Novgorodian and alien master builders together; among those foreign builders were the craftsmen who made bricks. The variety of types of bar bricks, including curved bricks, as well as rational distribution of this valuable material in the walls of the building, led us to the conclusion that the church was built by the architects, who knew how to use this building material and with the help of the craftsmen who made the bricks of a new type.
It is obvious that the search for the more correct analogies for the European features in the architecture of St Nicholas church should not include only comparison of different decorative and constructive features: some analogies, published by the scholars, are too general, and the same architectural features can be found in many monuments of Romanesque architecture. The right way is to compare the types, sizes and technological characteristics of the bricks, which were used in the construction of the church. It is obvious that craftsmen who made bricks, and the architect, who invented the new architectural features, came from the same building centre.
Therefore, the main goal of this article is to publish the materials of the research of bar bricks of the church of St Nicholas at Lipno. We assume that comparison of the bricks of Lipno church with building ceramics of the 13th century in other territories of the Baltic region will later help us to define the origin of the master builders, who worked in Novgorod in the 1290s.
The bricks of the church of St Nicholas at Lipno (1292)
The collection of the bricks, which are now stored in the Novgorod state museum, and the research of the monument itself, where some bricks from the ruins are kept, became the foundation for this publication. In addition, we use the descriptions, photographs and drafts of the bricks, which were made by L. Shulyak and P. Maksimov, who studied the monument. These materials are published or stored in different archives.
In St Nicholas church a large quantity of different types of stone (limestone, coquina, sandstone) were used. This feature is also characteristic for the preMongolian architecture of Novgorod. The arches, vaults and drum were made from bricks; lots of bricks were used in the brickwork of pillars and upper parts of the walls. Window openings, niches and decorative elements on the façades were also made from bricks.
The presence of a sand layer on all sides of bricks, except one of the flat sides, dark colour, wrinkled surfaces, the main "bar" size and the diversity of used curved bricks are the main features of the bricks of St Nicholas church.
Moulding
The fat ceramic paste with a lot of supplements -primarily sand, but also lime, granite-gneiss (fractions to 1-1.5 cm), sometimes chamotte -was used for the moulding of bricks. Bricks were made in the fixed bottomless mould (craftsmen used a pallet board). The clod of the clay or the mould and the pallet board were covered with coarse sand. Therefore, all the ends of the bricks show a layer of sand, except the upper flat side, which was cut with a straight-edged wooden tool, a type of knife used for levelling (pravilo). The excess on the lower parts of the bricks ends was also cut away with this tool, the traces of which can be seen on many bricks.
After the moulding the bricks were stored for drying, brick-makers laid them on the stretchers or headers and later on fired them. The temperature of firing was sufficiently high (we know this because of maroon colour of the samples) and the firing itself was even.
The curved bricks, as usual, were made in special moulds, as we can see from the traces of wood fibres and the presence of extra clay on the lower parts of the headers and stretchers. However, it is possible that some samples from museum collection were cut off from the raw bricks before the firing. L. Shulyak also marked this method, she pointed out that some curved bricks were not moulded specially, but simply curved from the ordinary bar bricks (Shulyak 1950s: 2866 .
The large quantity of markings, made by finger or little stick on the upper flat surface also indicate the plasticity of ceramic paste, as well as the presence of many fingerprints.
The sizes of bricks
Unfortunately, during the restoration of St Nicholas church in the 1950s the total measuring of bar bricks, which were used in different parts of the building, was not done. According to P. Maksimov, the bricks 26 × 12-13 × 8-9 cm and square bricks (side length is 22-25 cm and thickness is 9-10 cm) were used in the brickwork of the church (Maksimov 1952, 93) . But L. Shulyak has mentioned that such square bricks had not been found during the restoration works in the church (Shulyak 1960s, 16) , probably P. Maksimov marked out a special type of bricks, because he could not determine its profile (in the brickwork of walls and pillars the curved bricks of the similar size -so-called "big wedge" were often used). The main format of the bricks of St Nicholas church, according to the size of different bricks, which were marked by L. Shulyak, also differs from the format, published by P. Maksimov. The real format can be 26-28 × 11.5-13.5 × 7.5-8.5 cm (Shulyak 1959, 11 ff.) .
Our measuring of bricks, which are stored in the collection of the Novgorod museum, in comparison to the materials from the drafts of the different parts of the church show that it is possible to mark out the format 28-28.5 × 13.5-14 × 7.5-8 cm and, probably, the second format 26-27 × 11.5-12.5 × 7.5 cm. It is obvious that the builders usually used some formats in the brickwork according to the characteristics of the exact detail. All bricks of the church of St Nicholas at Lipno are quite thick (7.5-8 cm), but probably two formats have different length and width. The quantity of the samples, it was possible to measure, was not large (14 samples), therefore it is necessary to make new measurements during the possible restoration works on the monument to get any information about the real sizes of Lipno bricks. For that reason, we use the sizes, mentioned by L. Shulyak, in our current work.
The curved bricks
The unique variety of the shapes of curved bricks, used during construction of the church of St Nicholas at Lipno, is the specific feature of the constructional technique of this monument, which fundamentally distinguish it from late Novgorodian buildings. It is obvious that before master builders began to do the brickwork, they thought through what types of bricks should be used for different parts of the building. Five types of curved bricks were used in St Nicholas church (Fig. 6 ): big wedge, small wedge, brick with splay butt-end, brick with triangular end, corbel (Gladenko et al. 1964, 218) .
The elevation of the wedge of big and small wedge bricks is not axisymmetrical, but one-sided (only the upper flat surface has an incline, other sides form the right angle). It leads us to the conclusion that the wooden mould, in which the bricks were prepared, had skew lateral sides. The arches and vaults of the church were constructed with the big wedge bricks, the decorative hanging arches on the upper part of the building and on the drum consisted of small wedge bricks. In the lower part of the decorative hanging arches the corbel, another type of the curved brick, was used. The corbel was made using the type of small wedge brick, the semicircular projection (torus) was made only from the narrow side of the brick's end (Gladenko et al. 1964, 218) . Bricks were inserted into the bases of hanging arches, with the torus in upper position.
The pediments over the windows, frieze on the drum, cornices on the apse and beneath the roof, and also the main part of the ribs in the coved vaults of the catechumena cameras were made from brick with a triangular end. For the window openings with 10° jambs the craftsmen did not cut ordinary bricks, but moulded special bricks with splay butt-ends.
According to the valid opinion of some scholars the usage of many types of curved bricks could follow the technique typical of the stone architecture (Shtender 1991, 98) . Probably the master builders reproduced cut stones, traditional for Romanesque architecture, in bricks (e.g. wedgetype cut stones were always used in the masonry of the curvilinear constructions of Romanesque churches). The principles of the imitation in the brickwork the methods, typical for the monuments constructed from stones, have recently been thoroughly investigated (Holst 2005, 9 ff.; 2007, 126 ff.).
The markings
Some bricks of the Lipno church have markings, as it was already mentioned. There are simple marks (bow-shaped or straight line) among them (Fig. 7) . We also know three versions of more complicated markings (Fig. 8) : padlock-shaped, flower-shaped and horseshoe-shaped (probably, L. Shulyak wrote about the latter mark, when she mentioned the signs in the shape of "С" letter, made by the finger on raw bricks - Gladenko et al. 1964, 218) . It is possible that these signs marked a new batch of bricks or they were the special signs of the masters. Unfortunately, it is unknown how many bricks with markings were found (only five bricks, all with different markings remain).
L. Shulyak mentioned that some bricks with vegetative ornament were found (one of them is stored in the collection of the Novgorod museum -KP-42860-04/SD-967-24). The ornament was made by pointed chip on a raw brick, and then the dog trod on the brick, which had not been burned yet (Figs 9-10 ). L. Shulyak wrote that one of the ornaments had a slim distinct contour with the parts, shaded with right lines, which looked like engraving (Gladenko et al. 1964, 218) .
The bricks of the church of St Nicholas at Lipno and Novgorodian bar bricks of the late 13th-mid-14th centuries
It seems very important to compare the bricks from Lipno church to the bricks of the other monuments of Novgorod architecture of the late 13th-mid-14th centuries. St Nicholas' church bricks have essentially the same features as the bricks from the other churches of that period (the same proportions and ceramic paste, the surfaces are covered by sand, the similar technology of the moulding). However, we should underline some specific features of the bricks of Lipno church.
First of all, it is worth mentioning that the bricks of Lipno church were very thoroughly fired and have a regular shape. Many bricks from other monuments of Novgorodian architecture of the late 13th-mid-14th centuries were not fired uniformly and thus they often have irregular shape (e.g. bricks of the churches of Holy Virgin Protection of Shilov monastery 1310, Entry of Our Lord into Jerusalem 1336-1337 and others). The sizes of the bricks of St Nicholas church (according to L. Shulyak) are smaller than bricks from most other monuments of that time (Table 1) . Among the buildings of that epoch only the bricks from St Michael the Archangel church at the marketplace (1300-1302) have a lesser size (though we should bear in mind that the main part of the building does not exist, thus this data cannot be representative enough). The bricks of the other Novgorodian buildings of that time are, as a rule, wider and longer than Lipno bricks. In some monuments two different formats of bricks (wide and narrow bricks) are combined in the brickwork. In two buildings of the first half -mid14th century we can find the big square bricks ("blocks") -in St Michael the Archangel church at the marketplace (1300-1302), 30 × 30 × 7.5 cm, and in the so-called "Palace of archbishop Vasiliy", the civil building of the first half -mid14th century (1350?), which was studied during the archaeological fieldwork in the area west of St Sophia cathedral in Novgorod in [2008] [2009] (the size of the big bricks-blocks is 25-27 × 25-26.5 × 10-12 cm, some of them have a shape of wedge and were used in abutments of arches).
Among the curved bricks used in the monuments of the end of 13th-mid-14th centuries we can distinguish first of all the bricks with triangular and semi-circular ends, and bricks with a semi-circular hollow -a part of brick window frame (Shtender 1991, 99) . Also in some cases masters used wedge bricks and bricks with splay butt-end, where the upper flat surface of the brick is shorter than the lower flat surface and one of the headers was cut aslant. The widest variety of curved bricks can be seen in the church of the Entry of Our Lord into Jerusalem in Novgorodian Detinets (1336-1337) -at that monument master builders used bricks with triangular, splay butt-ends and semi-circular ends, and bricks with a semi-circular hollow -a part of brick window frames. The full variety of curved bricks' types of Lipno church had never repeated. It is also worth mentioning that the majority of curved bricks from the church of St Nicholas at Lipno was made in special moulds, while samples from the 1330s were usually made from raw bricks.
Bricks of St Nicholas church are covered with the layer of sand, but the sand for brick making is not as coarse-grained as in the other monuments of the first half of the 14th century. The markings and drawings were found on the flat surfaces of the bricks used in some monuments of Novgorodian architecture of that time (the churches of Holy Virgin Protection of Shilov monastery, Entry of Our Lord into Jerusalem and Dormition on Volotovo pole - Fig. 11) , however, three types of markings specific for the Lipno church cannot be seen anywhere else.
1
The study of the bricks of the majority of Novgorodian monuments of the late 13th-mid-14th centuries helps us to make a conclusion that a common centre of the brick production could exist at that time in Novgorod: the technology of brick-making is the same in different monuments (composition of ceramic paste, manner of firing, type of sand). The formats of the bricks are also close to each other, mostly the thickness, which is usually between 7.5-8.5 cm. Unfortunately no traces of brick manufacturing of the period of time after the Mongolian invasion were found in Novgorod during archaeological investigations. Therefore, (Trifonowa 2003, 39) . the discovery of the brick works of the late 13th -early 14th centuries in mediaeval Tartu (Vissak 2000, 113 ff.; Bernotas 2013, 143 ff.) also seems very important for the study of the brick manufacturing in Novgorod. It is possible that there were the same brick works in Novgorod. The traces of it will probably be found in future in Goncharsky (Potter) district of mediaeval Novgorod, since it was the place where the potters made ceramic vessels. Undoubtedly, the manufacturing of bricks was closely connected with potters' work. It is possible that craftsmen were making batches of bricks for different monuments in the same kilns. The bricks, which were made for the construction of the churches outside Novgorod had been transported by waterways (in 2013 the underwater expedition of A. Stepanov found a ship at the bottom of Volkhov River, which was stored with mediaeval bricks).
2
The church of St Nicholas at Lipno is the first building in which the bar bricks were used. After 1292 this material became widespread in the architecture of mediaeval Novgorod. Nevertheless, as we tried to show, some characteristic features of the bricks of this church differ from the peculiarities of other Novgorod ceramics of the examined period. What is the cause of this difference? Most likely it is that the craftsmen, making bricks for St Nicholas church, came to Novgorod from one of the building centres of the Baltic Sea region. The manufacturing of bricks in the coastal Baltic region actively developed from the first half of the 13th century, although in some regions the first brick buildings have already appeared in the last quarter of the 12th century (Biermann & Herrmann 2012, 58; Malm 2012, 77) . Itinerant craftsmen, making bricks, are well known due to West-European written sources (Bernotas 2013, 151) .
It is highly likely that West-European brick-makers left Novgorod after finishing their works on St Nicholas church. The technology, used by possible western masters for the manufacturing of the bricks for Lipno church, was at once adopted by Novgorod builders. Pragmatic Novgorodians started to simplify the brickwork -the window jambs in the churches of the first half of the 14th century were made from ordinary bricks, not from curved ones, and wedge bricks in many cases were not used to build the vaults and arches. It is hard to find the curved bricks in the monuments from the second half of the 14th century, e.g. basic bar bricks were used instead of curved ones for window frames. The main type of curved brick, constantly used by Novgorod master builders, was the brick with the triangular end. This type of brick was well known in pre-Mongolian architecture; we can see it in many Novgorod monuments of that time.
Origins of craftsmen, who produced bricks for St Nicholas church at Lipno: stating the problem
From where did West-European master builders and craftsmen come to Novgorod? The idea that these master builders had connections with the Livonian Order or the Archbishopric of Riga seems the most probable at first glance.
V. Sedov matched the decor of the eastern façades of St James church in Riga, St Laurence church in Nõo, and the composition of the niche on the western porch of Tartu cathedral as analogies to the architectural features of Lipno church; first of all to the decorative arched band on the façades of St Nicholas church (Sedov 1997, 404 ff.; see also Vaga 1960, 33, 67 f.) . Indeed there is some similarity between these architectural features, but it is worth mentioning that the decorative motive of the hanging arches is itself widespread over a pretty large territory, on which stone or brick Romanesque buildings were constructed.
In case of the church of St Nicholas at Lipno it is important to mention that, according to our observations, different sets of curved bricks were used for the hanging arches of the Novgorod church opposing the churches with the band of hanging arches, located from the territories of modern Latvia and Estonia. In the church of St James in Riga we see the other method of the brickwork of the hanging arches; outwardly these details look similar, but it is obvious that these buildings were constructed by masters, who used different techniques when creating specific architectural details (Fig. 12) . 3 The brickwork of the upper part of the niche on the western porch of the Tartu cathedral is very close to the brickwork of the band of hanging arches in Lipno church (Vaga 1960, 67 f.) , but the curved bricks-corbels, which we have seen in the church of St Nicholas at Lipno, were not used here. The brick buildings, which appeared on the territory of modern Estonia and Latvia in the second half of 13th -early 14th centuries, were made from the bricks, very close to those used in St Nicholas at Lipno church (big bricks with the layer of coarse-grained sand on it, wrinkled surfaces). This type of brick is generally typical for the late Romanesque and early Gothic architecture of the Baltic region. The ceramic paste of Livonian bricks, however, differs from the Novgorod samples -in Livonian bricks sometimes we see a lot of fragments of stones in ceramic paste. Stones in the ceramic paste are well known in Novgorodian bricks of the mid-15th century, but before that time fragments of stones can be seen in the ceramic paste very rarely. Probably we see this difference because Livonian and Novgorodian brick-makers used different types of clay. It is worth mentioning that the boom of brick building in what is today Estonia began in the 14th century, a few decades after the building of Lipno church (Bernotas 2013, 141) .
Therefore, it is obvious that in order to find the origins of West-European master builders, who worked in Novgorod in the 1290s, it is not enough to analyse only the data about the buildings, which were constructed on the territory of the Livonian Order or the Archbishopric of Riga. Additionally, we need to study a wide range of monuments, first of all, buildings, which were erected in the 13th century on the southern coast of the Baltic Sea. A thorough comparative research of the materials, which are, unfortunately, not sufficiently published yet, can help us to find the answer to the question about the origins of the master builders of the Novgorod church. The analysis of the building markings, which we publish in this article, can become one of the keys to find the solution to the problem.
